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of the laws of similitude of 

found in the references given 
* See "The Design of Wind Tun 
by Edward P. 1v arner, F. H. No 
Report "Jo. "'3: also "The Gene 
O°orge de Potherat, N.A.C.A., 



Urging the foregoing definitions for the overall eff icier - 
and the efficiencies of the separate units of a wind tunnel in- 
stallation, it is seer, that in each case, as the losses Stfps 
sero the efficiency approaches a numerical value of unity, and, 
vice versa, as the losses approach iiifinitv %£9 cffieienc" ap- 
proaches- ^ero. Two dissimilar wind tunnel installations ray hap- 
pen to have the same combined tube-fan efficiency; but by deter- 
mining the tube efficiency of each, we can ascertain the possibil- 
ity of improving the performance of one of the installations. 
The -formulas thus allow one to obtain a satisfactory basis of 
cor.pari.son between the separate units. 

Ac a result of the foregoing transformations we are able tc 
write down the efficiencies in the following chronological order: 

Tube efficiency — 



Fan- tube eff iciercv— 



Overall efficiency — 
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APPEND I X. 
The misfits cf a ^rind tunnel installation have been ex;,: 



3u 11- Cj 



iic cf kinetic energy of* the six^aaj in 



eiroerir.er-tal chamber tc the power consumed by the corplet -i^.r.- 
atallatj.on. This figure is generally termed the "Energy Ratio 



It 13 therefore possible tc vrrite ioyrn the definition of overall 
efficiency in terms of the energy-rat J o : ;;us ; if the energy r~- 



tio is 



then 



^1 



The energy ratio (and as -ell, of course, the efficiency) 
should be computed upon the basis of the true ?rind sreed in the 
tunnel; for, clear ly, the kinetic energy of the stream is not 
equal to the product of the velocity heal* for standard conditions 
and the indicated velocity (Vnere a calibrated gage is used) v.n- 
less the indicated velocity happens to be the true velocity. 
However, in practice, *.7hen a GO°F. Standard is used, the error 



involved trill usuall}* be so srall that thermodynamic correction.; 
need not be applied. 

The writer is indebted tc Professor Edward P. Uarner of $tt 
Massachusetts Institute cf Technology for the following tabula- 



3 tion c 
additi 



i of the energy ratios of some ^ell-kno^m ";ind tunnels. A: 
itional column of corresponding efficiencies is also given, 



